Identification and investigation of methylated genes in hepatoma.
Gene silencing due to aberrant DNA methylation plays an important role in carcinogenesis. Previous microarray analysis demonstrated that 14 genes, including hepatocyte growth factor activator inhibitor 2/placental bikunin (HAI2/PB) gene, showed particularly high inductions after 5-aza-2'deoxycytidine (5Aza-dC) treatment in multiple hepatoma cell lines. In the present study, we studied all of these genes except for the HAI2/PB gene and examined DNA methylation status and levels of acetylated histones using bisulphite genomic sequencing and the chromatin immunoprecipitation (ChIP) assay, respectively. Aberrant methylation in primary hepatoma tissues was also examined using methylation-specific polymerase chain reaction (MSP). Genes for E-cadherin, collagen type I alpha 2 (COL1A2), insulin-like growth factor binding protein 2 (IGFBP2), connective tissue growth factor (CTGF) and fibronectin 1 exhibited aberrant methylation in several hepatoma cell lines. The ChIP assay showed that DNA methylation and deacetylation of histones generally coexist except for fibronectin 1. In further studies of 24 primary hepatoma tissues, methylation signals for COL1A2, IGFBP2, CTGF and fibronectin 1 were detected in 13, 18, 4 and 10 patients, respectively. In conclusion, aberrant methylation of COL1A2, IGFBP2, CTGF and fibronectin 1 genes were detected in hepatoma cell lines. We also demonstrated that the methylation of 5'CpG islands and histone deacetylation generally coexisted in the regulation of gene expression except for fibronectin 1. The results of MSP in hepatoma tissues suggested that some of these genes might be involved in the development or progression of hepatoma.